Two independent molecules (A and B) comprise the asymmetric unit of the title compound, C 18 H 21 N 3 O 3 . The urea moiety is disubstituted with one amine being linked to a phenyl ring, which is twisted out of the plane of the CN 2 O urea core [dihedral angles = 25.57 (11) (A) and 29.13 (10) (B)]. The second amine is connected to an imine (E conformation), which is linked in turn to an ethane bridge that links a disubstituted benzene ring. Intramolecular amine-N-HÁ Á ÁN(imine) and hydroxyl-O-HÁ Á ÁO(methoxy) hydrogen bonds close S(5) loops in each case. The molecules have twisted conformations with the dihedral angles between the outer rings being 38.64 (81) (A) and 48.55 (7) (B). In the crystal, amide-N-HÁ Á ÁO(amide) hydrogen bonds link the molecules A and B via an eight-membered {Á Á ÁHNCO} 2 synthon. Further associations between molecules, leading to supramolecular layers in the ac plane, are hydrogen bonds of the type hydroxyl-O-HÁ Á ÁN(imine) and phenylamine-N-HÁ Á ÁO(methoxy). Connections between layers, leading to a three-dimensional architecture, comprise benzene-C-HÁ Á ÁO(hydroxy) interactions. A detailed analysis of the calculated Hirshfeld surfaces shows molecules A and B participate in very similar intermolecular interactions and that any variations relate to conformational differences between the molecules.
Two independent molecules (A and B) comprise the asymmetric unit of the title compound, C 18 H 21 N 3 O 3 . The urea moiety is disubstituted with one amine being linked to a phenyl ring, which is twisted out of the plane of the CN 2 O urea core [dihedral angles = 25.57 (11) (A) and 29.13 (10) (B)]. The second amine is connected to an imine (E conformation), which is linked in turn to an ethane bridge that links a disubstituted benzene ring. Intramolecular amine-N-HÁ Á ÁN(imine) and hydroxyl-O-HÁ Á ÁO(methoxy) hydrogen bonds close S(5) loops in each case. The molecules have twisted conformations with the dihedral angles between the outer rings being 38.64 (81) (A) and 48.55 (7) (B). In the crystal, amide-N-HÁ Á ÁO(amide) hydrogen bonds link the molecules A and B via an eight-membered {Á Á ÁHNCO} 2 synthon. Further associations between molecules, leading to supramolecular layers in the ac plane, are hydrogen bonds of the type hydroxyl-O-HÁ Á ÁN(imine) and phenylamine-N-HÁ Á ÁO(methoxy). Connections between layers, leading to a three-dimensional architecture, comprise benzene-C-HÁ Á ÁO(hydroxy) interactions. A detailed analysis of the calculated Hirshfeld surfaces shows molecules A and B participate in very similar intermolecular interactions and that any variations relate to conformational differences between the molecules.
Chemical context
Semicarbazones belong to the general class of molecules termed Schiff bases and are prepared from condensation of semicarbazides with aldehydes/ketones. They have attracted considerable attention due to their wide spectrum of biological activities, including anti-convulsant (Pandey & Srivastava, 2010) , anti-tubercular (Sriram et al., 2004) , anti-cancer (Ali et al., 2012) and anti-microbial (Beraldo & Gambino, 2004) . Actually, they have been investigated extensively for their anti-convulsant properties with 4-(4-fluorophenoxy)benzaldehyde semicarbazone, in particular, attracting attention as a potent anti-epileptic drug over the past 15 years (Pandeya, 2012) . Recently, the crystal structures of related chalcone-derived thiosemicarbazones and their transition metal complexes have been reported (Tan et al., 2015 (Tan et al., , 2017 . In this contribution, aryl semicarbazide is introduced with vanillylacetone, which led to the formation of the title compound. Vanillylacetone is one of the active components of ginger and possesses strong anti-oxidant and chemopreventive ISSN 2056-9890 properties (Kıyak et al., 2015) . The structural elucidation of such compounds has not been extensively investigated. In order to redress this, herein the crystal and molecular structures of the title compound, (I), are described along with an analysis of the calculated Hirshfeld surface in order to ascertain more details of the supramolecular association operating in the crystal.
Structural commentary
Two independent molecules, A and B, comprise the asymmetric unit of (I) and these are shown in Fig. 1 . Each molecule features a disubstituted urea molecule with one amine group connected to a phenyl ring and the other linked to a disubstituted imine group, with the longer side-chain carrying an ethane chain terminating with a disubstituted benzene ring. The four atoms comprising the urea core are strictly planar with an r.m.s. deviation of 0.0041 Å [0.0043 for the O4-molecule, molecule B]. The phenyl ring is inclined to this plane, forming a dihedral angle of 25.57 (11) [29.13 (10) for molecule B]. Intramolecular N-HÁ Á ÁN hydrogen bonds are found within the urea residues, Table 1 . A significant kink in the molecule occurs in the ethane bridge, as seen in the value of À157. 88 (16) for the C8-C9-C10-C11 torsion angle [C26-C27-C28-C29 = 162.93 (17)
for B]. As a result, the molecule is twisted with the terminal rings inclined to each other, forming a (C2-C7)/(C11-C16) dihedral angle of 38.64 (8) [(C20-C25)/(C29-C34) = 48.55 (7) for B]. The latter represents the major difference between molecules A and B, as illustrated in the overlay diagram shown in Fig. 2 . In each of the disubstituted benzene rings, the hydroxyl-H atom is orientated to allow the formation of intramolecular O-22 Tan The molecular structures of the two independent molecules comprising the asymmetric unit of (I), showing the atom-labelling scheme and displacement ellipsoids at the 70% probability level.
Figure 2
Overlay diagram for (I), with the O1-molecule (red image) and O4-molecule (blue image) superimposed so that the urea residues are coincident. Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2 and Cg3 are the centroids of the C2-C7, C29-C34 and C20-C25 rings, respectively. 
HÁ Á ÁO hydrogen bonds with the methoxy-O atom, Table 1 . The conformation about the imine bond [N3 C8 = 1.281 (2) and N6 C26 = 1.276 (2) Å ] is E in each molecule. Finally, each of the methoxy substituents is twisted out of the plane of the ring to which it is bonded [C18-O2-C13-C12 = 11.7 (3) and C36-O5-C31-C30 = À16.5 (3) ].
Supramolecular features
Conventional O-HÁ Á ÁN and N-HÁ Á ÁO hydrogen bonding features significantly in the molecular packing of (I), Table 1 , and this is highlighted in Fig. 3a . The two molecules comprising the asymmetric unit associate via an eightmembered amide synthon, {Á Á ÁOCNH} 2 . The hydroxy-O-H groups at each end of the dimeric aggregate hydrogen bond to an imine-N atom of the other independent molecule. The hydroxyl-O3-HÁ Á ÁN6(imine) interaction is incorporated within a 10-membered {Á Á ÁHOC 2 OÁ Á ÁHNCNN} heterosynthon owing to the formation of a relatively weak phenylamine-N4-HÁ Á ÁO2(methoxy) hydrogen bond. The putative phenylamine-N1-HÁ Á ÁO5(methoxy) hydrogen bond is beyond the standard limits (Spek, 2009) as the HÁ Á ÁO separation is 2.73 Å . As seen in Fig. 3b , these hydrogen bonds extend laterally to from an array in (101). The most obvious connections between the supramolecular layers are of the type benzene-C-HÁ Á ÁO(hydroxyl), which occur between centrosymmetrically related O6-benzene rings. A view of the unitcell contents highlighting the stacking of layers is shown in Fig. 3c . Other C-HÁ Á ÁO and several C-HÁ Á Á interactions occur in the crystal but within the layers stabilized by hydrogen bonding. These and other weak interactions are discussed in more detail in Analysis of the Hirshfeld surface (x4).
Analysis of the Hirshfeld surface
The Hirshfeld surface was calculated for the individual O1-and O4-molecules in (I), i.e. molecules A and B, and for overall (I) in accord with a recent report on a related molecule (Tan et al., 2017) . These calculations provide additional information about the influence of weak intermolecular C-HÁ Á ÁO and C-HÁ Á Á interactions, 
3.300 (3)interatomic HÁ Á ÁH, CÁ Á ÁH/HÁ Á ÁC and OÁ Á ÁH/HÁ Á ÁO contacts, Table 2 , on the molecular packing in the crystal. The bright-red spots appearing near the hydroxyl-H3O and H6O, and imine-N3 and N6 atoms on the Hirshfeld surfaces mapped over d norm shown with labels '1' and '2' in Fig. 4 represent the donors and acceptors of intermolecular hydroxyl-O-HÁ Á ÁN(imine) hydrogen bonds, respectively, Table 1. In the same way, the prominent red regions near the amide-H2N and H5N, and amide-O1 and O4 atoms, i.e. '3' and '4' in Fig. 4 , indicate their participation in the intermolecular N-HÁ Á ÁO hydrogen bonds between the symmetry-related independent molecules, Table 1. The donors and acceptors of comparatively weak intermolecular N-HÁ Á ÁO and C-HÁ Á ÁO interactions summarized in Table 1 are viewed as faint-red spots near the respective atoms on d norm -mapped Hirshfeld surfaces with labels '5-7' in Fig. 4 .
The presence of diminutive red spots viewed near phenyl atoms C6 in Fig. 4a and C24 in Fig. 4b , of the independent molecules, respectively, reflect short interatomic edge-to-edge CÁ Á ÁC contacts, Table 2 , although they contribute a very low contribution, i.e. 0.1%, to the Hirshfeld surface owing to the absence of -stacking between aromatic rings in the crystal, Table 3 . The faint-red spots appearing near the labelled H10A, H18A, C28, C6, C33 and C24 atoms in the images of Fig. 4 represent their participation in short interatomic CÁ Á ÁH/ HÁ Á ÁC contacts, Table 2 , and confirm the influence of the intermolecular C-HÁ Á Á interactions, Table 1 , in the crystal. In addition to these short interatomic CÁ Á ÁH/HÁ Á ÁC contacts, the faint-red spots near the C15 O1, H9A and H18B atoms, 24 Tan 
Figure 5
Views of the Hirshfeld surface for (I) mapped over the electrostatic potential in the range À0.103 to + 0.141 au for the (a) O1-containing molecule and (b) the O4-molecule. The red and blue regions represent negative and positive electrostatic potentials, respectively.
Figure 6
Views of the shape-indexed Hirshfeld surfaces about reference molecules highlighting dominant short interatomic C-H/H-C and C-HÁ Á Á/ Á Á ÁH-C interactions for the (a) O1-containing molecule and (b) the O4-molecule. Table 2 , to the molecular packing.
On the Hirshfeld surfaces mapped over the electrostatic potential for the independent molecules of (I), Fig. 5 , the donors and acceptors of intermolecular interactions are represented with blue and red regions corresponding to positive and negative electrostatic potentials, respectively. The views of Hirshfeld surfaces about reference independent molecules of (I) mapped within the shape-index property, Fig. 6 , highlight the short interatomic CÁ Á ÁH/HÁ Á ÁC and C-HÁ Á Á/Á Á ÁH-C contacts operating in the crystal.
It is clear from the overall two-dimensional fingerprint plots for each independent molecule and for the entire asymmetric unit of (I) shown in Fig. 7 that the individual molecules have common features in their intermolecular O-HÁ Á ÁN, N-HÁ Á ÁO and C-HÁ Á Á interactions. The small differences in the distribution of points in the fingerprint plots delineated into HÁ Á ÁH, OÁ Á ÁH/HÁ Á ÁO, NÁ Á ÁH/HÁ Á ÁN and CÁ Á ÁH/HÁ Á ÁC contacts (McKinnon et al., 2007) in Fig. 7 , are ascribed to the commented upon (x3) conformational differences, i.e. the twisting of the methoxy substituents on the respective benzene rings and the inclination of these benzene rings with respect to the ethane bridges.
The fingerprint plot delineated into HÁ Á ÁH contacts for molecules A and B have almost the same percentage contribution to their respective Hirshfeld surfaces, Table 3 , and the distinct distributions in the upper regions of the plots are due to the contributions from hydrogen atoms of their respective disubstituted benzene rings to the surfaces of molecules A and B. The single short peaks at d e + d i $ 2.1 Å in the delineated plots for both the molecules indicate the involvement of hydrogen atoms of both in short interatomic HÁ Á ÁH contacts, Table 2 . The intermolecular N-HÁ Á ÁO and O-HÁ Á ÁN hydrogen bonds in the crystal are characterized as the pairs of spikes with their tips at d e + d i $ 2.0 Å (inner region) and at $ 2.2 Å (outer region) in the fingerprint plots delineated into OÁ Á ÁH/HÁ Á ÁO and NÁ Á ÁH/HÁ Á ÁN contacts, respectively. The forceps-like distribution of points linked with the donor spike for molecule A and the acceptor spike for molecule B at d e + d i $ 2.5 Å in the fingerprint plots delineated into OÁ Á ÁH/ HÁ Á ÁO contacts are due to weak intermolecular C-HÁ Á ÁO interactions and the short interatomic contacts summarized in Table 2 . The asymmetric forceps-like distribution of points with the tips at d e + d i $ 2.6 Å in the acceptor and donor regions of fingerprint plots delineated into CÁ Á ÁH/HÁ Á ÁC contacts for molecules A and B, respectively, represent the involvement of these atoms in the short interatomic CÁ Á ÁH/ HÁ Á ÁC contacts, interactions are viewed as the forceps-like tips at d e + d i $ 2.7 Å in the donor and acceptor regions of molecules A and B, respectively. The other CÁ Á ÁO/OÁ Á ÁC, OÁ Á ÁO and CÁ Á ÁC interatomic contacts summarized in Table 3 , having only small contributions to the Hirshfeld surface, have negligible directional impact on the molecular packing.
Database survey
There are no direct precedents for the structure of (I) in the crystallographic literature (Groom et al., 2016) . However, there are several precedents for the phenylsemicarbazone residue with the imine-carbon atom incorporated within an all-carbon ring (Groth, 1980; Hoek van den et al., 1980) , as exemplified in the cyclodecane derivative (II) (Groth, 1980; Hoek van den et al., 1980) , see Scheme 2 for the chemical diagram of (II). More exotic derivatives with cyclic residues at both ends of the semicarbazone core are also known (Behenna et al., 2011; Ma et al., 2014) , as exemplified by (III) (Ma et al., 2014) , Scheme 2.
Synthesis and crystallization
Analytical grade reagents were used as procured without further purification. 4-Phenylsemicarbazide (1.51 g, 0.01 mol) and vanillylacetone (1.94 g, 0.01 mol) were dissolved separately in hot absolute ethanol (30 ml) and mixed with stirring. The reaction mixture was heated and stirred for 20 min., then stirred for another 30 min. at room temperature. The resulting white precipitate was filtered off, washed with cold absolute ethanol and dried in vacuo; yield: 75%. Light-yellow prisms of (I) were grown at room temperature from slow evaporation of mixed solvents of ethanol and acetonitrile (1:1; v/v 20 ml). IR (cm 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 4 . The carbon-bound H atoms were placed in calculated positions (C-H = 0.95-0.99 Å ) and were included in the refinement in the riding-model approximation, with U iso (H) set to 1.2-1.5U eq (C). The oxygen-and nitrogenbound H atoms were located in a difference-Fourier map but were refined with distance restraints of O-H = 0.84AE0.01 Å and N-H = 0.88AE0.01 Å , and with U iso (H) set to 1.5U eq (O) and 1.2U eq (N), respectively. The maximum and minimum residual electron density peaks of 0.60 and 0.26 e Å À3 , respectively, were located 0.95 and 0.75 Å from atoms H10A and H36A, respectively.
Acta Cryst. (2018). E74, 21-27
research communications (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
3-{(E)-[4-(4-Hydroxy-3-methoxyphenyl)butan-2-ylidene]amino}-1-phenylurea
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

